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ABSTRACT

This study was conducted on the nutritional status of 1,805 patients with allergic diseases (atopic dermati-
tis, allergic rhinitis, and asthma) aged 19 to 64 years according to their state of depression, based on the data
from the Korea National Health and Nutrition Examination Survey (KNHANES). The Patient Health
Questionnaire-9 (PHQ-9) was used to diagnose depression. Subjects with a score of 10 or more were catego-
rized into the depression group (n=152) and the rest into the non-depression group (n=1,653). The results of
this study were as follows: The proportion of women (75.7%) was higher than that of men (24.3%) in the
depressed group (P<0.01). In terms of energy intake per 1,000 kcal, both men and women in the depressed
group showed a lower energy intake than the non-depressed group and this intake was less than the estimated
energy requirement (EER). The nutrient intakes of protein, calcium, phosphorus, iron, vitamin A, thiamine, ri-
boflavin, niacin, folic acid, and vitamin C were below the estimated average requirement (EAR). Also, the in-
takes of fiber and potassium were less than the adequate intake (AI) (P<0.001). In the lifestyle parameters,
the ratio of eating alone at lunch was 54.1%:33.1%, indicating that more than half of the depression group
ate alone. In conclusion, it was observed that the nutritional status of allergic disease patients was
imbalanced. The nutritional imbalance was due to insufficient energy intake and inadequate intake of nutrients,
which was below the average requirements of vitamins and minerals and this was more evident in the depres-
sion group than in the non-depression group.
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Figure 1. Percentage of people who have ever been diagnosed with an allergic disease (%).
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(n=11,627)

nutrition survey age 19~64 allergic patients

Except for general characteristics,

health-related traits, nutrients,

depression non-responders

general characteristics, health-related
characteristics, nutrients, and depression
(n=1,805)

Responded people who allergic diseases,

(n=9,822)

Person with depression (n=152)
Person with non-depression (n=1,653)

Subjects diagnosed with allergic diseases (n=1,805)

Figure 2. Flow chart of the research subject selection.
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Table 1. Distribution of subjects by year according to de-
pression status of adults aged 19 to 64 with al-
lergic diseases.

Allergic disease Allergic disease

Variable

depression non-depression P-value®
(year) 152 ( 8.4)" 1,653 (91.6)
2016 44 (28.9) 579 (35.0) 0.048*
2018 49 (32.2) 589 (35.6)
2020 59 (38.8) 485 (29.3)
N (%)

2 Chi-squared test (x* test) for categorical variables
*P <0.05
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Table 2. General characteristics according to the depression status of allergic disease patients.

Allergic disease

Allergic disease

Variable depression non-depression P-value”
(N=152) (N=1,653)
Gender
Men 37 (243)" 591 (35.8) 0.006%*
Women 115 (75.7) 1,062 (64.2)
Age (years)
19~29 49 (32.2) 382 (23.1)
30~39 38 (25.0) 447 (27.0) 0.046*
40~49 27 (17.8) 412 (24.9)
50~64 38 (25.0) 412 (24.9)
Residence area
Urban 122 (80.3) 1,426 (86.3) 0.057
Rural 30 (19.7) 227 (13.7)
Type of house
General housing 71 (46.7) 598 (36.2) 0.013*
Apartment 81 (53.3) 1,055 (63.8)
Type of household
Living alone 24 (15.8) 133 ( 8.0)
Couples or with other 26 (17.1) 208 (12.6) 0.004**
A couple and a single child or single parent and single child 87 (572) 1,114 (67.4)
2 generation et al. 7 ( 4.6) 67 (4.1
Over 3 generations 8 (53 131 ( 7.9)
Income of household
Low 31 (20.4) 126 ( 7.6)
Middle-low 41 (27.0) 394 (23.8) <0.001***
Middle-high 48 (31.6) 493 (29.8)
High 32 (211 640 (38.7)
Educational level
Elementary school or below 13 ( 8.6) 57 (34)
Middle school 16 (10.5) 78 (4.7 <0.001#**
High school 65 (42.8) 649 (39.3)
College or above 58 (38.2) 869 (52.6)
Marital status”
Spouse, cohabitation 70 (722) 1,070 (91.5)
Spouse, separation 1( 1.0) 8 (0.7 <0.001%++”
Bereavement 8 (82 27 (23)
Divorce 18 (18.6) 64 ( 5.5)
Smoking”
Yes 30 (39.5) 208 (35.9) 0.633
Sometimes, Past 46 (60.5) 371 (64.1)




Table 2. Continued.
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Allergic disease Allergic disease

Variable depression non-depression P-value”
(N=152) (N=1,653)
Drinking”
Low group 31 (211 236 (15.0)
Middle group 79 (53.7) 1,001 (63.5) 0.047*
High group 37 (25.2) 339 (21.5)
Physical activity
Low group 25 (16.4) 215 (13.0)
Middle-low group 28 (18.4) 322 (19.5) 0.511
Middle-high group 36 (23.7) 354 (21.4)
High group 63 (41.4) 762 (46.1)
YN (%)
? Chi-squared test ( % test) for categorical variables (except for marital status), adjusted for age, sex
? Fisher’s exact test.
# Except for non-response
*P <0.05, **P<0.01, ***P<0.001
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Table 3. Anthropometric measurements and serum biochemical indicators according to the depression status of allergic

disease patients.

Allergic disease men (N=628)

Allergic disease women (N=1,177)

Variable Depression Non-depression P-value" Depression Non-depression P-value"
(N=37) (N=591) (N=115) (N=1,062)

Height (cm) 173.1£2.17 173.3£0.5 <0.001#** 160.1£1.1 159.8+0.4 <0.001%**
Weight (kg) 75.8+5.0 75.1£1.0 <0.001#** 60.4+2.1 58.3+0.6 <0.001%**
Waist circumference (cm) 87.5+4.3 87.5+0.8 0.003** 79.4+2.1 76.8+0.6 0.004**
BMI (kg/m’) 25.2+1.5 25.0+0.3 <0.001#** 23.540.7 22.8+0.2 0.001%*
Systolic blood pressure (mmHg) 118.5¢3.2 118.5£1.0 <0.001%** 112.6£2.9 110.4£0.8 <0.001%**
Diastolic blood pressure (mmHg) 78.243.7 79.70.8 <0.001*** 74.51.9 73.3£0.6 0.003**
Glucose (mg/dL) 98.346.5 98.5+1.6 <0.001%%x 96.243.9 93.040.7 0.083
HbAlc (%) 5.6+0.2 5.6+0.1 <0.001*** 5.6+0.2 5.5+0.0 <0.001***
Triglyceride (mg/dL) 165.6+49.5 156.1£9.8 0.017* 117.714.1 106.0£5.1 0.689
Total cholesterol (mg/dL) 189.7£14.7 192.5+2.8 <0.001*** 193.4+7.2 192.1£2.2 <0.001***
HDL-cholesterol (mg/dL) 53.5+4.1 48.0+0.9 0.642 57.3£2.9 56.8+0.8 0.041*
LDL-cholesterol (mg/dL) 123.8+40.8 120.246.3 <0.001#** 112.9£19.2 113.248.1 0.721
Hemoglobin(g/dL) 15.4+0.5 15.440.1 <0.001#** 13.3£0.2 13.0£0.1 0.205

" T-test for continuous variables, P-values after adjusting for age
? Mean + SE (standard error of mean)
*P <0.05, **P<0.01, ***P<0.001
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Table 4. Obesity according to the depression status of allergic diseases patients.

Variable Allergic disease depression (N=152) Allergic disease non-depression (N=1,653) P-value”
Men (N=37)" Women (N=115)" Men (N=591)" Women (N=1,062)"
Low Weight” 0 (0.0)" 11 (9.8) 13 (22) 77 ( 13) 0.002%*
Normal” 15 (40.5) 49 (43.8) 224 (38.0) 602 (572)
Over weight” 7 (18.9) 26 (23.2) 167 (284) 205 (19.5)
Obesity Stage 19 15 (40.5) 26 (23.2) 185 (31.4) 168 (16.0)

Obesity Stage 2
Obesity Stage 3

VN (%)

) Chi-squared test (x* test) for categorical variables.
) Low Weight: BMI<18.5 kg/m’
)
)
)

w o

¥ Normal: 18.5 kg/m’ <BMI<23 kg/m’

Over weight: 23 kg/m"<BMI<25 kg/m’
Obesity Stage 1: 25 kg/m*<BMI<30 kg/m’
Obesity Stage 2: 30 kg/m* <BMI<35 kg/m’
Obesity Stage 3: =35 kg/m’

D Except for non-response

#P <001

> v
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&5 AT B4 AT 930l 157(40.5%), °1/d 49 239 obF B oux] HFHEE &5 AT
Table 5. Nutrient intake status according to depression status of allergic disease patients (per 1,000 kcal).
Allergic disease men (N=628) Allergic disease women (N=1,177)
Variable Depression Non-depression P-value' Depression Non-depression P-value
(N=37) (N=591) (N=115) (N=1,062)
Energy (kcal/d)” 2,040.9+309.77  2,524.4+88.1 <0.001%%* 1,642.4+143.0 1,730.0+43.8 <0.001%**
Protein (g/1,000 kcal)‘” 39.542.1 38.5+0.6 <0.001*** 36.5¢1.3 37.7+0.4 <0.001***
Fat (g/1,000 g)” 24.0+1.7 25.540.5 <0.001%* 25.0£12 25.9+40.4 <0.001%%x
Saturated fatty-acid (g/1,000 keal)” 8.240.7 82402 <0.001%* 8.520.5 8.6£0.2 <0.001 %5
Cholesterol (mg/1,000 kcal)s) 113.8+11.5 134.244.2 <0.001%** 161.0+£14.8 141.8+3.7 <0.001%**
Fiber (g/1,000 kcal)s) 10.6£0.9 11.5£0.3 <0.001%** 12.3£0.6 13.1£0.2 <0.001%**
Calcium (mg/1,000 kcal)‘” 278.6+35.2 248.5+6.8 0.005* 273.2+16.7 296.9+6.1 <0.001%**
Phosphorous(mg/1,000 kcal)‘” 545.8+31.7 539.5+7.1 <0.001*** 545.0+15.2 571.1£5.4 <0.001%**
Iron (mg/1,000 keal)” 53403 5.7+0.1 <0.001 %+ 57203 6.120.1 <0001
Sodium (mg/1,000 kcal)” 1,821.0£168.0  1,793.6+42.9 <0.001%** 1,617.4£90.9 1,721.9£27.6 <0.001%**
Potassium (mg/1,000 kcal)s) 1,227.9+82.5 1,379.3£27.0 <0.001*** 1,447.5+55.6 1,529.4+20.4 <0.001%***
Vitamin A ( 2gRAE/1,000 keal)” 169.419.7 180.5+8.0 0.234 204.2£16.1 222.7+6.1 0.016*
Thiamin (mg/1,000 keal)” 0.740.1 0.7£0.0 0.001%* 0.6+0.0 0.7£0.0 <0.001%%x
Riboflavin (mg/1,000 kcal)“ 0.8+0.1 0.8+0.0 <0.001*** 0.9£0.0 0.9+0.0 <0.001***
Niacin (mg/1,000 kcal)” 6.5+03 7.0£0.1 <0.001%* 6.6+0.3 7.0£0.1 <0.001%%x
Folic acid ( «gDFE/1,000 kcal)‘” 125.7£9.4 149.5+3.3 <0.001%** 165.3£8.6 175.9+3.2 <0.001%**
Vitamin C (mg/1,000 kcal)‘” 35.8+12.1 30.7£1.8 0.033 30.9+3.7 38.9£1.8 <0.001%**

" T-test for continuous variables, P-values after adjusting for age
* Mean+SE

) EER(Estimated Energy Requirement)

) EAR(Estimated Average Requirement)

) Al(Adequate Intake)

*P <0.05, **P<0.01, ***P<0.001
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Table 6. Percentage of intakes below the estimated energy requirement (EER) and the average required amount (EAR)
according to the depression status of allergic disease patients.

MEeke

S UERJIQITHP <0.001).

T AEEe YA 9= o no

T=0
AT 600~650 mg/d” m|Tre] AXaFS Lfehgl
om(P=0.005) o34 =35t
= QEHEAR)S] “550~600 mg/d’

A OjRE AFRRE RITKP<0.001).

7 BE SF

927 R 2T 3% 37
ujgke] ) 8

Allergic disease men

Allergic disease women

, (N=628) ) (N=1,177)

Variable - - P-value - - P-value

Depression Non-depression Depression Non-depression
(N=37) (N=591) (N:115) (N=1,062)

Energy”’ 26 (70.3)" 260 (44.0) 0.003%* 9 (77.4) 819 (77.1) 1.000
Carbohydrate” 2(54) 9 (15) 0271 11 ( 9.6) 35 (33) 0.002%*
Protein” 11 (29.7) 9 (13.4) 0.012* 57 (49.6) 385 (36.3) 0.007#*
Calcium” 26 (70.3) 338 (57.2) 0.164 84 (73.0) 784 (73.8) 0.945
Phosphorous” 5 (13.9) 9 ( 6.6) 0.205 32 (27.8) 165 (15.5) 0.001#*
Tron” 2 (324) 5 (16.1) 0.019* 61 (53.0) 399 (37.6) 0.002%*
Vitamin A? 2 (86.5) 437 (73.9) 0.132 97 (84.3) 866 (81.5) 0.540
Thiamin® 5 (40.5) 114 (19.3) 0.004** 74 (64.3) 501 (472) 0.001%*
Riboflavin” 3 (35.1) 150 (25.4) 0263 61 (53.0) 444 (41.8) 0.027*
Niacin” 9 (51.4) 180 (30.5) 0.014* 76 (66.1) 613 (57.7) 0.103
Folic acid” 6 (70.3) 276 (46.7) 0.009* 85 (73.9) 697 (65.6) 0.092
Vitamin C” 31 (83.8) 418 (70.7) 0.129 98 (85.2) 776 (73.1) 0.007+*
YN (%)

)

3

)
) Chi-squared test (x* test) for categorical variables
) EER(Estimated Energy Requirement)

)

" EAR(Estimated Average Requirement)

*P<0.05, **P<0.01
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Table 7. Dietary behavior according to the depression status of allergic disease patients.
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Allergic disease

Allergic disease

Variable depression (N:152)4) non-depression (N:1,653)4) P-value”
Frequency of breakfast for one week in the past year
3~7 times a week 72 (4747 1,056 (63.9) <0001
1~2 times a week, almost never 80 (52.6) 597 (36.1)
Frequency of lunches per week in the past year
3~7 times a week 135 (88.8) 1,591 (96.2) <0.001%**
1~2 times a week, almost never 17 (11.2) 62 ( 3.8)
Frequency of dinner for one week in the past year
3~7 times a week 145 (95.4) 1,615 (97.7) 0.141
1~2 times a week, almost never 7 ( 4.6) 38 (123)
Whether you are accompanied by family members or
others at breakfast during the past year
Yes 35 (48.6) 489 (51.2) 0.769
No 37 (51.4) 467 (48.8)
Companion for breakfast in the past year
Family 31 (88.6) 548 (93.0) 0307”
Non-family 4 (11.4) 41 ( 7.0
Whether you are accompanied by family members or
others at lunch during the past year
Yes 62 (45.9) 1,065 (66.9) <0.001%**
No 73 (54.1) 526 (33.1)
Companion for lunch in the past year
Family 21 (33.9) 239 (224) 0.0547
Non-family 41 (66.1) 826 (77.6)
Whether you are accompanied by family members or
others at dinner during the past year
Yes 99 (68.3) 1,300 (80.5) 0.001%*
No 46 (31.7) 315 (19.5)
Companion for dinner in the past year
Family 79 (79.8) 1,076 (82.2) 0.540
Non-family 20 (20.2) 224 (17.2)
Number of meals outside
1~2 times a day 30 (19.7) 488 (29.5)
3~6 times a week 51 (33.6) 556 (33.6) 0.001#+”
1~2 times a week, 61 (40.1) 572 (34.6)
1~3 times a month
Almost never 10 ( 6.6) 37 (22)
Nutrition education
Yes 12 (79) 75 ( 4.5) 0.099
No 140 (92.1) 1,578 (95.5)
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Table 7. Continued.

Variable

Allergic disease

Allergic disease P-value

depression non-depression
Whether nutrition labeling is recognized
Yes 136 (89.5) 1,492 (90.3) 0.848
No 16 (10.5) 161 ( 9.7)
Whether to use nutrition labeling
Yes 52 (382) 622 (41.7) 0.489
No 84 (61.8) 870 (58.3)
K Chi-squared test for categorical variables
2 N(%)
9 Fisher’s exact test
K Except for non-response
**P <0.01, ***P<0.001
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